Abstract-Increasing numbers of cities are focussed on using technology to become "Smart". Many of these Smart City programmes are starting to go beyond a technological focus to also explore the value of a more inclusive approach that values the input of citizens. However, the insights gained from working with citizens are typically focused around a single town or city. In this paper we explore whether it is possible to understand people's opinions and views on the Smart City topics of Open Data, privacy and leadership by examining comments left on a Smart City MOOC that has been delivered internationally. In doing so we start to explore whether MOOCs can provide a lens for examining views on different facets of the Smart City agenda from a global audience, albeit limited to the demographic of the typical MOOC user.
I. INTRODUCTION
While every city has certain unique issues, many face the same broad challenges such as rapid urbanisation, climate change and increasing pressure on city services such as transport and healthcare [6] . Smart Cities are one approach to addressing these issues. While there is no consensus of what a "Smart City" is [24] , one of the broadest definitions is provided by Caragliu et al. [8] , who argue that a city is Smart when "investments in human and social capital and traditional (transport) and modern (ICT) communication infrastructure fuel sustainable economic growth and a high quality of life, with a wise management of natural resources, through participatory governance". Such a definition highlights the shift from a purely technology-driven approach to Smart Cities [9] to a people-centric view in which citizens are seen as collaborators rather than users, as innovators rather than consumers [26] .
The Smart City community is currently exploring how to tackle key issues around governance models [25] , privacy [20] , open data [16] , standardisation [7] , financing [12] and the role of businesses and other stakeholders [24] . Currently each Smart City project addresses these concerns in a particular way, given the context and constraints in which they are operating. While the HCI field has engaged with civic leaders to understand how these Smart City issues are dealt with in practice [5] [23], we also have an obligation to explore the views and opinions of the general public.
Typically citizens have been involved in Smart Cities through specific initiatives that deal with pragmatic concerns: from using open data to produce services [1] to being data collectors [29] , from reporting problems that need to be fixed [4] to being involved in hackathons [14] , from being a stakeholder in a Living Lab [11] to crowdsourcing ideas to change local communities [26] . While each of these initiatives is of interest, they all share the same focus on practicalities rather than exploring the underlying issues the concept of Smart Cities involves. We want to take a broader perspective and understand what people's views and critiques are with regard to the entire Smart City agenda beyond a specific initiative in a fixed location.
We have thus investigated whether the comments left on a Smart City MOOC can be analysed to understand the public's view from a range of different countries. Smart Cities is a topic of global interest and, as such, a MOOC is an ideal mechanism for gathering a wide range of citizen perspectives from international learners in different locales, albeit at the cost of not focussing on a single city, losing detail and context. Furthermore, each of the correspondents will have learnt about different approaches to Smart Cities, allowing them to offer their own informed opinions. In this paper we present an initial analysis of MOOC comments and argue that this initial work indicated this is an area of research worth pursuing.
II. THE SMART CITY MOOC
Through our relationship with a MOOC platform organisation, we had access to the data and participants of a MOOC which provides a short introductory course on key topics around Smart Cities, presented in English. The design of the MOOC follows the linear 'X-MOOC' style of presentation, with knowledge transmitted from instructor to student, but with a strong pedagogical focus on social learning through commenting, discussion and provoking conversations [17] .
The MOOC is designed to be studied over 6 weeks taking 18 hours of learning time. Each week is composed of distinct teaching elements, called steps, which include articles, videos, audio clips, activities or discussion steps. The 6 weeks are titled: Through data collected by the MOOC platform we can examine the nature of the learners enrolled on the course. Table  1 shows the number of Joiners (people enrolled on the course), Learners (joiners who start to use the course), Fully participating learners (completed at least 50% of the available steps) and Social learners (posted at least one comment) for each presentation. It is common for MOOCs to lose a high percentage of their initial joiners as many people's investment in a free course, which demands time and effort, is not sufficient for them to start their studies [3] . The average number of fully participating learners across the 3 presentations was 17%.
III. METHODOLOGY
We chose to focus on three key topics within the Smart City MOOC -Open Data, Privacy and Leadership (presented in weeks four, three and five respectively). These three topics were selected for a number of reasons. Each topic is an area of ongoing research, allowing us to compare the views expressed by learners in the MOOC against views gathered through other methodologies. Furthermore, each topic is being actively researched as there is no agreed upon approach to open data, privacy or leadership within Smart Cities, suggesting that different citizens from different countries may express different views, particularly based on cultural norms. Finally, the topics are of direct relevance to citizens' lived experiences and are areas of the Smart City agenda in which citizens' views matter -a city cannot institute a privacy policy that the majority of its citizens are against.
Within these topics we selected comments from the designated discussion steps, where learners are encouraged to post their thoughts and opinions about the topic. Table 2 shows the breakdown of these social learners for each discussion. Each learner may comment on more than one topic or in multiple presentations but we do not have the data to identify such instances. 
A. Demographics of the MOOC Learners
The MOOC platform gathers demographic information through an optional demographic survey that started after the first presentation of the MOOC. However, this is linked to the learner rather than to a course, meaning that we have demographic information from all three presentations. Across the three topics and three presentations, we have demographic information on 67 social learners.
The surveys highlight the range of people commenting on the MOOC. Around 66% were male (44 respondents), 33% female (22 respondents), with 1 stating "other". Table 3 shows the range of ages of the respondents. Our respondents were typically well educated, with 88% holding a university degree. The majority were employed (57%, 38 respondents) or retired (27%, 18 respondents) with the remainder either students (3 respondents), looking for work (3) , not working (2) or unknown (3).
Perhaps most interesting is the range of countries represented in our sample. Our respondents came from 23 different countries with at least one learner in every continent. While nearly 50% of respondents came from the UK (49%, 33 respondents), Spain (4 respondents), France (3), Nigeria (2), India (2) and Mexico (2) were also represented.
Our complete data set comprises 619 comments left by 281 unique learners. The average comment was 60 words long.
B. Data Analysis
We used an inductive open coding approach to examine the meanings embedded within the comments made by the MOOC learners in the three discussion threads [10] , informed by our interest in the top-level concepts of "Open Data", "Privacy" and "Leadership". The comments were subjected to a line-byline analysis in which concepts were identified and labelled within the data. These codes were subsequently combined into emerging themes. No codes or themes existed prior to the analysis; they were created through constant comparison of the data and the application of labels to the text. Each of the themes was checked for inter-rater agreement with a second coder, highlighting almost perfect agreement (all Kappas > 0.903, at p<0.001). All disagreements between coders was adjusted through conversation between the two independent coders.
These themes help us examine how useful the comments are in examining Smart City concerns. During the analysis and interpretation of the comments, all of the authors took part in extensive discussions to ensure that we were being led mainly by the data, informed by an understanding of the context and content of the MOOC. As an individual comment reflected multiple views, we refer to the number of comments that reflected a theme rather than the number of learners. Under our agreement with the MOOC platform, permission for quoting comments have been obtained from the commenter and are directly attributed.
IV. RESULTS AND ANALYSIS

A. Open Data
The learners engaged with the topic of Open Data in week 4 of the MOOC. Learners were asked to "take a look on the NYC Open Data platform and identify any datasets relevant to the city problem you chose in Week 2. This will be for New York rather than for your own city but it will give you an idea of what data may be made available. Is there something of interest to you here? Do you find the platform easy to navigate?" 218 comments were left by 150 learners. The main theme of the comments was how challenging the platform was to use -34 comments (from at least 3 countries across 2 continents) described how hard it was to navigate the platform and the challenge involved in finding and extracting the data they want to use: "It's quite overwhelming. I've done a few searches and exports but am struggling to find datasets that would help me with one of the issues I've identified" [Emma Doyle]. In comparison, only 16 comments (from at least 3 countries across 2 continents) argued that the platform was easy to navigate.
The other main view expressed was the challenges involved in actually using the data. 21 comments discussed the lack of data regarding specific issues; 19 noted that raw data was difficult to work with; 12 argued that graphical representations of the data would be easier to interpret and 13 discussed the limitations of the data formats on the platform: "There is a dataset about air quality in the city. I In contrast, 54 comments (from at least 6 countries across 4 continents) were not worried about privacy and had made a judgement that the benefit the systems bring outweigh any of the costs: "well, I agree with benefits outweigh the risks… 'El que nada hace, nada teme' [means] 'It who does nothing, fears nothing'" [Jose Urrea].
Two additional topics were discussed. The first focussed around the different types of information which may be collected and the more stringent privacy controls that should be available to deeply personal information (31 comments from at least 6 countries in 4 continents). The second was more concerned with auditing, which included explaining how the data was collected, how it was audited, how one gains access to it, how one can check the information stored about oneself and the level of governmental oversight provided: "good practise would be that everyone collecting data should have a clear statement about what they collect, how personalized it is and who it is available to. This should be subject to audit and challenge" [Tim Elliott].
The views expressed by our learners are closely related to those found in previous privacy research both within and beyond research in Smart Cities [2] , [22] , [27] , highlighting the complexity of decision making when it comes to the disclosure of "private" information.
C. Who should lead our smart cities?
The final discussion point, leadership, was discussed in week 5 of the MOOC. Learners were asked: "You've already heard that leadership has been a factor in establishing successful smart city partnerships. Can This was due to one of the underlying scepticisms amongst our learners, questioning organisations motives. 12 commenters argued that the financial backing of politicians, their lack of transparency, accountability link to ordinary citizens and the time scale involved meant that politicians (who want to get re-elected) were not suitable to lead on Smart City projects. 7 commenters stated specifically they were antibusiness due to the need for the corrupting influence of a profit margin, while 6 commenters thought that Smart Cities would arrive only when businesses could make a profit.
The views expressed by our learners reflect the unanswered question regarding who should lead Smart Cities with politicians, city administrators, businesses and community leaders all suitable candidates [25] .
V. CONCLUSION AND FURTHER WORK
The main goal of this paper was to explore whether the comments left in discussion threads on MOOCs could be mined to gather meaningful opinions from the public on unsolved issues around Smart Cities. The analysis we have performed has demonstrated this with each examined topicopen data, privacy and leadership -providing corroborative data to support existing views expressed in the research literature. This highlights that the views expressed are not unique to single locales but that there are commonalities internationally. This is particularly useful when considering the transferability and standardization of best practice.
It is important to highlight how analysing MOOC comments is distinguishable from other methodologies, particularly how it differs from simply sending out a questionnaire. The main difference is the nature of the respondents. MOOCs attract an international audience who are typically highly educated. They are also, through the process of learning through the MOOC, knowledgeable about the topic being discussed. While these features are not unobtainable through other methodologies, they are inherent features of the population who study MOOCs, making them much more obtainable. However, this is also the key limitation of our work. While MOOCs provide access to a certain demographic, this also leads to a skewed sample. This work very much remains a work in progress with a number of avenues for further investigation. While our analysis indicates that MOOCs could be used by researchers as a source of information on public views, we haven't been able to present a more detailed breakdown of differences across international contexts, nor have we investigated how our learners may have been influenced by the material presented within the MOOC.
A more in-depth analysis of this data is needed to provide more comprehensive evidence of the potential of the approach we have taken. Such an analysis would also assist us in determining whether MOOCs can be used in this fashion as they are currently designed or whether there need to be adjustments, either to the MOOCs or the way learners use MOOCs to study, before these investigations bear fruit.
Our insights lead us to conclude that a MOOC could provide a valuable lens for assessing people's views on different facets of the Smart City agenda or other topics where people have a wide range of views.
